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§7. Estimation of Electron Temperature Using X 
Ray Pulse Height Analyzer in LHD 
Muto,S., Kato,A., Morita,S. 
A pulse-height-analysis technique (PHA) for 
observing x rays was applied to plasma 
experiments in Large Helical Device (LHD) to 
estimate electron temperature (T e) . 
An assembly for the PHA was· installed on #2.5-
L port (a lower port of LHD). The assembly was 
basically equipped with an evacuating system, two 
Si(Li) semiconductor x ray detectors, main 
amplifiers, a liquid nitrogen transfer system, and 
two sets of exchanging system for Be filters. These 
whole elements were externally controlled. The 
output signal of the main amplifiers were 
transferred to a data acquisition system which 
consisted of ADCs, histogramming memories and 
a computer. The number of channels and flames of 
the memory were selected to 1024 and 2048, 
respectively. The line-of-sights of the detectors 
were perpendicularly fixed to the mid plane of the 
plasma and covered the range of ±25 mm from the 
point of R3750 and R4050, respectively. A 
calibration of the detectors was performed by using 
Ka line of Ti. The energy resolution (FWHM) of 
the detector was confirmed to be 500 e Vat 4.5 ke V 
with a 0.5 11-sec shaping time. 
Measurements of x ray from ECH plasma (Rax = 
3 7 50) in LHD were performed and continuous 
spectra were successfully obtained. Fig.1 shows a 
typical spectrum measured through a Be filter of 
which the thickness was 100 11-m. The intensity of 
the spectrum below 950 e V was strongly weaken 
due to the absorption of the Be filter. The time 
dependence of the integrated intensity is shown in 
figure 2. The peak of the counting rate corresponds 
to the end of ECH heating. 
Fig.3 is the electron temperature estimated from 
the experimental result. 
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Fig 1. A continuous spectrum obtained from ECH 
plasma (Rax = 3750) in LHD. 
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Fig2. The time dependence of the integrated 
intensity. 
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Fig3. Electron temperature estimated from the 
experimental result. The time resolution is 8 msec. 
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